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I. INTRODUCTION 

The project, Development ofa Vitamin - A Rich Weaning Foodand Child CerealfromDriedand 
"Instantized" Sweet PotatoBuds - FurtherStudies on Production, ProductQuality and Patterns 
of Utilization in Rural Communities (SPB II) is a follow-up and extension of the previous IEF 
Sweet Potato Bud project (SPB I). Financing for both projects is provided through subcontracts 
to the International Eye Foundation of Bethesda, Maryland from the Vitamin A Field Support 
Project (VITAL). 

This report covers the third quarter (July - September, 1993) of activities conducted by the 
various participating entities. The primary purpose of the current project is designed to resolve 
issues left pending from the former experience including: 1) gaining greater technical and 
industrial experience in the processing of large quantities of sweet potato into the dried, 
instantized 'bud' product; 2) resolving the preservation of vitamin A activity in SPBs and 
packaging options; 3) moving, at the community level, from a single exposure to the food 
product, to a day-to-day availability in order to assess the behavioral aspects of intrahousehold 
and individual family decisions and levels of economic sacrifice, as well as the culinary diversity 
exhibited in the preparation of recipes using sweet potato buds in meals. 

During this reporting period, the following activities were initiated or completed: a) production 
of sweet potato buds by Malher Sucesores & Cia. Ltda., b) transfer of samples to North 
Carolina State University (NCSU) for the preservation studies, c) initiatior of distribution of the 
product to the four experimental communities, d) dietary and behavioral evaluation at the 
household and community level, e) other activities included the interactions/coordination among 
participant and collaborative entities. 
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II. 	 INDUSTRIAL PRODUCTION OF SWEET POTATO BUDS. 

In a meeting held at the Malher Sucesores & Cia. Ltda., offices reported during the previous 
quarterly report, July 11 th was the date established for the delivery of fresh sweet potato to the 
factory, and July 12th was the date established to produce the sweet potato bud product (SPB). 

Coordination among the CeSSIAM staff (Ms. Leche, Ms. Ar6valo and Dr. Bulux), the Malher 
representatives (Ing. Garcfa and Ing. Barrios), and the provider (Mr. Barrientos) intensified in 
the first week of July in order to guarantee the harvesting and transportation of fresh sweet 
potato to the factory and to document and supervise the production of SPB. 

Harvesting of sweet potato from the field was performed from July 7th through July 10th. The 
product was packed in bags of polypropylene plastic and transported to the Malher factory 
located at 50 Km from Guatemala City, in El Tejar, Chimaltenango on Sunday, July 11th. All 
of the raw product came from the fields of San Miguel Dueflas in the Department of 
Sacatep~quez. A total of 388 quintales (38,800 lbs) were received in the factory. 

On Monday, July 12th under the authorization of the General Manager of Malher, Sucesores & 
Cia. Ltda., Mr. Carlos Maldonado, the CeSSIAM staff (Ms. Leche, Ms. Ar6valo, and Dr. 
Bulux) went to the site of production and entered the factory at 8:00 a.m. Ing. Garcia 
(Production Manager), Ing. Barrios (Factory Manager), and Mr. Vfctor Hugo Arana (Production 
Boss) were all present during the process of production. Mr. Arana, was in charge of explaining 
the production process and to help CeSSIAM staff document all production steps. A brief 
description of the process follows (see photographs in Appendix 2): 

1. 	 Three-hundred and eighty-eight quintales (38,800 lbs) of fresh sweet potatoes were 
provided by Mr. Barrientos the day prior to production and were stored in an cool, dry, 
dark-room. The room has a high storage capacity since the production system is capable 
of processing up to 1,200 quintales (120,000 lbs) per day. The machinery has a 
minimum capacity of 200 quintales (20,000 lbs) per run. 

2. 	 Preheating of the caldrons began at 6:00 pm the day before production. 

3. 	 Beginning at 6:00 am, the sweet potato enters the production line in the same condition 
as it was delivered from the field; the first step is the washing of the potato in an 
agitating cylinder under high water pressure. This process removes excess soil from the 
outer husk of the entire potato. 

4. 	 After cleaning, the potatoes continues on a conveyer to a deposit. 
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5. 	 Approximately, 100 lbs of sweet potato from the deposit are transferred to a gyrating 
cast-iron caldron. The purpose is to expose the sweet potatoes to a 45 second thermal 
shock (approximately 115°C) with live steam. The effect of this step on the sweet potato 
is to soften the husk and efficiently prepare it for the next step which is peeling. Live 
steam penetrates less than a 1/4 inch into the potato. 

6. 	 From the caldron, the potato is deposited onto another conveyer which carries the sweet 
potato to a peeling chamber, a gyrating cylinder with the interior surrounded by hard 
cylindrical brushes. The "first grade burned" husk, almost entirely removed during step 
#5, is totally removed. The peeled potato is given a final cleaning by a stream of water. 

7. 	 The peeled potato is transported on another conveyer to a selection table. Here the 
product undergoes a final peeling by hand since irregularities still may have some husk. 
The largest potatoes are also cut in order to ensure a uniform size and of the potato is 
transported to another conveyer which carries the potato to a holding tank. 

8. 	 The potato is kept in a holding tank with cold water and the antioxidant BHT (0.06%
concentration). The purpose of the holding tank is to control the flow of the product to 
the mill and prevent oxidation. 

9. 	 A "never-ending screw" transports sweet potato to the mill in which slices of about 1/4
inch thick are obtained. Slices are always receiving a bath of cold water in order to 
wash off activated starch (gelatin) and more BHT is manually added to prevent further 
oxidation. 

10. 	 Slices are transported to a pre-cooking chamber where they are cooked with live steam 
(70'C) for 40 minutes. 

11. 	 Another "never-ending screw" transports the precooked product to a cooling tank. The 
purpose is to preserve the organoleptic properties and prevent further gelatinization. The 
already activated starch (sponging) is removed. The product is kept in this tank for about 
40 minutes. 

12. 	 A hydro-pneumatic conveyer transports the cold, cooked slices to a final cooking tank. 
The product is again exposed to live steam in the water-sealed tank for about 45 minutes. 

13. 	 The product is then forced through a screen to macerate the potato and obtain a semisolid 
dough. 

14. 	 The puree falls onto drying cylinders to be exposed to a steam drying process under 
pressure (80 psi) in a closed chamber where humidity is extracted. Dehydration of the 
product occurs in about 15 seconds. (Steam is recycled to the pre-heating caldrons). 
While the product is rotating between cylinders it becomes dehydrated and thin. A final 
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large sheet of dry product (resembling a huge sheet of paper of about 0.0006" in 
thickness) is obtained. Operators take care of the homogenization of the product on the 
cylinders in order to avoid prolonged exposure to the drying process and avoid 
carmelization of sugars and aminoacids (Maillard reaction). 

15. 	 From the drying cylinders, the final sheet is broken up by an operator and where it falls 
down onto another spiral conveyer which transports it to a selection conveyer-belt. 
While in transportation the product is broken up into smaller flakes. 

16. 	 Once on the selection conveyer-belt, operators separate foreign material such as bits of 
husk, caramelized pieces, or bits not sufficiently dried. 

17. 	 A spiral conveyer transports the selected product to a wire-mesh mill to be ground into 
the desired uniform small size of buds. 

18. 	 Buds are allowed to cool for a period of about two hours and then they are packed into 
opaque double polyethylene plastic bags. 

19. 	 Calculationr made by the producers indicated a yield of 13% of the original weight of 
the fresh sweet potato. 

II. 	 TRANSPORTATION OF SAMPLES OF SPB TO NCSU FOR THE PRESERVATION 
STUDIES. 

The second project objective is to perform studies on the stability of the provitamin A present 
in processed SPB. Further observations include assessing preservation of B-carotene in diverse 
packaging material, with diverse preservatives, and the effect of adding other micronutrients to 
the flakes of SPB. This portion of the project is undertaken by Dr. Steve Schwartz, at the 
Department of Food Science, North Carolina State University. Dr. Carmen Yolanda L6pez 
(who participated in previous studies in Dr. Schwartz's laboratory) was in charge of the 
transportation of the freshly produced SPB to NCSU. 

After the cooling period of the SPB from the production line at the Malher factory, 
approximately 50 lbs were immediately packed into individual one-pound opaque plastic bags 
and sealed. These individual bags were then packed into two 25-lbs dark paper-plastic bags. 

The product was transported to CeSSIAM and prepared for transportation. On Tuesday, July 
13th, Dr. L6pez traveled to NCSU and transported the product directly to Dr. Schwartz' lab. 
Although not previously planned, samples of the fresh sweet potato used in this production for 
chemical analysis were included. Upon arrival to NCSU, the fresh sweet potato was prepared 
for storage by blanching and freezing. 
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Appendix 3 shows the report sent by Dr. Schwartz to Mr. John Barrows (IEF) informing IEF 
of progress made in the analyses. In brief, upon arrival, antioxidants and micronutrients were 
added to fresh buds. Four different packaging environments were used (oxygen permeable, 
barrier pack with air, barrier pack with air and oxygen scavenger, barrier pack with vacuum). 

Analysis of fresh sweet potato showed that the variety used in this process contained lesser 
amounts of B-carotene (16.5 Ag/g fresh wt.) than those used in the previous project. As a result, 
the content of fresh sweet potato buds also contained less provitamin A (42.2 /sg/g bud) than the 
last year's production (57.5 lig/g bud). As scheduled, (Appendix 3) time 0 and time 1analyses 
at NCSU were performed. 

III. 	 FIELD ACTIVITIES. 

1. 	 Baseline census and planning of product distribution. 

These tasks are under the responsibility of Ms. Leche and Ms. Arevalo under the 
supervision of Dr. Bulux. In the second quarterly report we informed that the baseline 
census was completed for the communities of the Department of Guatemala (Santa 
Barbara, and Lo de Rodrfguez). A census was completed in the remaining two 
communities located in the Department of Sacatepequez (La Libertad, and Santa Isabel) 
during the first weeks of July. The final census had the following results: 

Santa Barbara 58 families
 
Lo de Rodrnguez 60 families
 
Santa Isabel 32 families
 
La Libertad 41 families
 

Census 	data were entered in a computer database. 

Research in the local community markets of the different prices for products similar to 
SPB was undertaken. Four quetzales (Q4 = 73c) was determined by the team to be a 
competitive price for SPB (considering that this would be the monetary sacrifice made 
by the population to acquire similar products such as Incaparina, Cereals, etc.) 

The distribution format was randomly assigned to each of the four communities by means 
of four cards with the different formats on them selected randomly for each community. 
Results were the following: 

* 	 Santa Barbara (coded as community 4) was assigned to format 1 (100% price, 
daily availability). 

Lo de Rodrfguez (coded as community 3) was assigned to format 2 (50% price, 
daily availability). 
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* 	 La Libertad (coded as community 1)was assigned to format 4 (unlimited quantity 
available free once a week). 

* 	 Santa Isabel (coded as community 2) was assigned to format 3 (limited quantity 
of one pound per preschool-age child, available free once a week). 

SPB storage and distribution facilities were also investigated in the communities. The 
final results were: three distribution centers for each of the communities of Santa 
Barbara and Lo de Rodrfguez; and, a storage facility for each of the four communities. 
In Santa Isabel and La Libertad the storage facilities are distribution sites as well. 

2. 	 Initiation of SPB distribution in the four experimental communities. 

Distribution in Santa Birbara and Lo de Rodriguez was initiated on August 6th and 9th, 
respectively. This delay was due to the fact that distribution could not start before the 
dietary evaluation was finished and promotion of the product was started. In these two 
communities promotion is made by invitation of the enrolled mothers to attend 
demonstration meetings at one of the storage sites and learn about the product as well as 
the different culinary possibilities. Mothers who do not attend the meetings are visited 
at home. 

Distribution in Santa Isabel and La Libertad started on August 24th and 26th, 
respectively, after the dietary evaluation was completed. One day of the week is 
dedicated to distribution of the product according to the assigned format. Demonstrations 
about the possibilities of usage of the product are performed the same day of distribution. 

As expected, preliminary data indicates that the product is well accepted and demanded 
by the mothers of the communities with the free format (see Appendix 4), while in the 
50% price format demand is less and in the 100% price format demand is almost non­
existent (only 22 lbs sold after 5 weeks of promotion and availability). 

In Santa Isabel and La Libertad, some creative recipes were presented by the users. In 
addition to the suggested gruel and puree, other recipes were developed such as soups, 
pancakes, different kinds of breads, etc. (Appendix 5, shows some of the recipes 
developed in the community and recorded by our staff). 

3. 	 Dietary evaluation. 

This task is under the responsibility of Lic. Gamero and Dr. Valdez, under the 
supervision of Dr. Bulux. Data entry is under the responsibility of Lie. Romero. 
(Appendix 6) Initial contacts with the communities were made together with Ms. Leche. 
Community leaders were contacted to explain the project. 
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After the methods of data collection were standardized, instruments and procedures were 
finalized for use in the communities. Maps of the communities were also developed by 
the census staff for use in monitoring distribution. 

Data were collected from each child under-six-years old identified in the baseline census. 
Data collection instruments included a food-frequency questionnaire (Appendix 7) 
containing a list of vitamin A-rich foods, and a 24-hr recall form (Appendix 8). In 
addition to the forms, samples of the serving instruments (dishes, spoons, cups, glasses, 
etc.) of common use in the communities were collected and measured, in order to get 
accurate information about quantities of foods consumed and recorded in the forms. 
Baseline dietary evaluation started on July 6th in Santa Barbara and finished on August 
12th in La Libertad. 

The review, organization and cleaning of data took place at CeSSIAM. A program for 
data entry was developed by Dr. Bulux. The process of data entry has been the 
responsibility of Lic. Eugenia Romero. The process of entry of the data collected 
through the food-frequency questionnaire is completed. However, data cleaning, coding 
and entry of the information collected in the 24-hr instrument, which is more elaborate, 
is not completed. 

The follow-up dietary evaluation began on September 6th in Santa Barbara (one month 
after the distribution started in that community). The other communities will be 
completed according to the schedule of distribution time. During this period, the data 
collected are only through the application of the food-frequency instrument. While 
dietary evaluation is undergoing, data forms are coded and reviewed. If abnormalities 
are detected, Lic. Romero asks the team to correct the information or, if necessary, re­
interview the subject. 

IV. COORDINATION AMONG THE PARTICIPATING ENTITIES 

During the quarter, there were a series of interactions among the participating entities. 

A. Interaction of CeSSIAM with Malher 

The interactions and coordination in Guatemala between CeSSIAM and Malher Sucesores 
& Cia. Ltda intensified during the period. Harvesting and processing of the SPB was 
completed. 

During the week of August 23rd, Dr. Bulux attended the III Regional Workshop on 
Vitamin A and other micronutrients deficiencies, held in Recife, Brazil and supported by 
VITAL and other regional and local institutions. 

IEF - CeSSIAM SPBII Project, 3rd Quarterly Report 8 



B. Interaction of CeSSIAM with IEF 

Continuous communication with Mr. John Barrows was maintained regarding the field 
activities, the procurement process, shipment of SPBs to NCSU, and the transfer of funds 
from Bethesda to Guatemala. 

Mr. John Barrows, Director of Programs, was in Guatemala from July 1st - 4th, 1993 

for a site visit and was able to discuss progress of the project with CeSSIAM staff. 

C. Interaction of IEF with NCSU 

The formal arrangements for the sub-contract for the food science and food technology 
components of the study to be performed in the Department of Food Science of the North 
Carolina State University was finalized during the reporting period. 

Communication was made on a regular basis with NCSU to coordinate shipment of the 

SPBs and for review of progress made in the laboratory analysis of SPBs. 

D. Interaction of IEF with SUSTAIN Program 

Liz Turner, Program Director and Ellen Quinn, Assistant Director, of Sharing United 
States Technology to Aid in the Improvement of Nutrition (SUSTAIN Program) were 
contacted concerning technical assistance needs. Arrangements for a SUSTAIN 
consultant, Terry Volpe, PhD. of the Nabisco Company to visit CeSSIAM and Malher 
Sucesores & Cia. Ltda., in mid-August were finalized. 

On August 19th, Dr. Terry Volpe, on behalf of the SUSTAIN program, visited 
CeSSIAM and met with Dr. Carlos Valdez, Lic. Hector Gamero and Dr. Jesus Bulux. 
The nature of the project was explained to her and details of the implementation were 
provided. A discussion on the marketing process was undertaken with the team. 

On August 23rd, Dr. Volpe visited the Malher Company office in zone 12, Guatemala 
City. Dr Volpe was received by Mr. Carlos Maldonado, General Manager and Mr. 
C6sar Garcfa, Production Manager. A productive discussion was held in the Malher 
offices regarding the packaging process, ways to reduce costs of production, and the 
mechanisms of obtaining support from SUSTAIN. Malher showed interest in the SPB 
commercialization as a social contribution to the country of Guatemala for the control of 
vitamin A deficiency. Malher officials are keenly interested in the results of the ongoing
field pricing assessments and in the preservation studies ongoing at NCSU. 

A briefing by Dr. Volpe on the visit was made on September 27th, at the SUSTAIN 
Project office in Washington, D.C.. Ms. Laine Isaacson of IEF, attended the briefing 
in the place of Mr. John Barrows who was absent from Bethesda that day. 
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V. FINANCIAL ARRANGEMENTS AND TRANSFERS 

Transfer of funds from Bethesda to Guatemala continue on a routine basis. The receipts and 
financial statement from CeSSIAM for the first five months (January - May, 1993) were 
received in the Bethesda offices of IEF and were process and sent to VITAL for reimbursement 
in June. 

The addition of a fifth field person, Lic. Eugenia Romero, to work part-time for three months 
with the purpose to enter data, was requested of VITAL. (See previous report for purpose of 
the position). Although, the inclusion of Lic. Romero does not exceed the total sub-contract 
budget, IEF was informed by VITAL in September of a potential problem in the sub-contract 
agreement regarding personnel and total man hours designated. This issue is still outstanding. 

VI. APPENDICES 

Appendix 1. Gantt Diagram of Revised Calendar of Activities 
Appendix 2. Photographs 
Appendix 3. NCSU Report and Project Outline 
Appendix 4. Census and Distribution Report 
Appendix 5. Recipes 
Appendix 6. Dietary Evaluation H. Gamero and Valdez 
Appendix 7. Food-frequency Questionnaire 
Appendix 8. 24-hr recall 
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September 30, 1993
 

CALENDAR CF ACTIVITIES: PROJECT SWEET POTATO BUDS 1i
 
MARCH - DECEMBER, 1993
 

Jan Feb Mar Apr May Jun JuL Aug Sep Oct Nov Dec Jan
 

'93 '93 93 393 93 '93 393 '93 193 '93 '93 '94693 


l l i l l l i I i l lI i i iii l Il i~lli l lil l l l l 


1. MAHLER FACTORY
 

Coordination ........................................................-I"
 
Cultivation of SF ... I
 
Harvesting and Production of ............................................... .............................................................
 

2. NCSU-DFS
 

Coord ination ................................................................................. .............
 

Transportation ........ ............................................ .........................................................
 
Chemical Analysis of
 
SP Provitamin A.
 
Substudies on Storage
 
and Fortification.
 

Baseline .. .................................................... .......................................................
 

1st month analysis "'
 
2nd month analysis .­

4th month analysis "'.
 
Reporting .=4 ­

3. CeSSIAM
 

Coordination ....................................................................................................... *1
 
Evaluation of comunity
 
and household demand . ..............................................................................................................
 

selection of communities .............. .
 

evaluation instruments . ......... ,
 
census .......
 

product distribution -.. ....... .. . . .. ............
 

demand monitoring . .................................................... ..................................... I ...................
 
data entry .................
 
analysis & report ...............
 

Evaluation of consumpton
 
and intrahousehold demand.
 

selection of commuities ............ I ...................................................................................................
 
evaluation instruments .-..... i 

baseline evaluation ..........
 
data entry .-..
 
1st fuloM-up -........
 
2nd follow-up .............................................................................. ....... .........................
 
data entry ...... . ......... i
 
analysis & reporting ........
 

4. IEF
 
Coordination...................................................................................................... .....
 
Contract signed .-

Qtr. Reports ..- .. 3 ,-


Final Report .
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Appendix 2, Photographs 

First Page 

Photograph #1 Photograph #2 
Step #1 Workers handling raw sweet Step #3 Washing process in agitating
 
potato from the field to production line. cylinder.
 

Photograph #3 Photograph #4 
Step #5 Sweet potato transferred to Step #7 
gyrating caldron for 45 second thermal After passing through peeling chamber, 
shock with live steam, sweet potato passes along selection table 

for final peeling and cutting. 

Second Page
 

Photograph #5 Photograph #6 
Step #9 Sweet potato pass through mill Step #10 Slices are transported to pre­
and are sliced to 1/4 inch thick pieces. cooking chamber and cooked with live 

steam for 40 minutes. 

Photograph #7 Photograph #8 
Step #14 After maceration, the puree Step #15 From the drying cylinders, the 
undergoes steam drying process under large sheet (0.0006" in thickness) is broken 
pressure in closed chamber, up. 

Third Page 

Photograph #9 Photograph #10
 
Step #16 On the selection conveyer belt, Step #18 SPBs are cooled and packed.
 
foreign material and caramelized pieces are
 
removed.
 

Photograph #11 Photograph #12
 
Preparation of SPB samples for View of factory, Malher officials, and
 
transportation to NCSU. CeSSIAM staff.
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Appendix 3
 

Project Outline 

"Stability of Provitamin A Carotene in Fortified Dried Sweet Potatoes" 

Steven J. Schwartz, Ph.D.
 
Professor
 

North Carolina State University
 
Raleigh, NC 27695-7624
 

Obiectives: 

1) 	 Determine the stability of provitamin A carotene of dried sweet potatoes
 
during storage in various packaging materials and atmospheres.
 

2) 	 Evaluate the influence of antioxidant (BHT, vitamin E) and metal ion
 
nutrients (zinc, iron) on the stability of provitamin A carotene during
 
storage.
 

Research Plan: 

Drum dried sweet potato flakes will be delivered from Guatemala to North 
Carolina State University, Raleigh, NC. Upon receipt, the product will be ground
into a powder and sub-samples prepared containing antioxidants and metals. 
The additives will be uniformly dispersed into the dried material using a Hobart 
feec -nixer. The following levels of additives will be used: 

BHT .1% of lipid content, - 2 ug/g 
Vit E 2.5 mg/30 p buds 
Zinc 2.5 mg/30 g buds 
Iron 2.5 mg/30 g buds 

Table 1 illustrates the various combinations of additives to be tested throughout
this study. In addition, four different packaging types/atmospheres will be tested 
to determine optimal packaging conditions for preservation of provitamin A 
nutrients. As follows: 

Package A. Gas permeable wrap
 
Package B. Foil impermeable with air headspace
 
Package C. Foil impermeable with "ageless" (oxygen scavenger added)
 
Package D. Foil impermeable under vacuum.
 

Samples in sub-sets will be extracted and analyzed for provitamin A nutrients at 
various time intervals (Table 2) up to a six month storage period. All packages 
will be stored under ambient conditions until analyzed. 

HPLC Analysis: 

Extraction and HPLC analysis will be conducted as previously described for 
sweet potato buds. 

\Nr,
 



Table 1. Plan for packaging of 	sweet potato buds. 

Packaging C Packaging 0 
Packaging A # Packaging B # 

9 sample 	 9 sample 9 

with antioxidants 9 sample 	 with antioxidants 9
 
sample with antioxidants 12 sample with antioxidants 9 sample


sample 12 sample 

9 sample with metals 	 9 
sample with metals 12 sample wth metals 9 sample with metals 	

9with all variables 
sample with all variables 12 sample with all variables 9 sample with all variables 9 sample 


sample with Zn 3

sample with Zn 3 

sample with BHT 3

sample with BHT 3 

sample with E 3

sample with E 3 

sample with Fe 3

sample with Fe 3 

Total Number of Package D 36
 
Total Number of Packaqe A 	 60 Total Number of Packaqe B 36 Total Number of Package Ci 48 

Note: Packaging A is atmosphere permeable, packagings B, C and D are impermeable.. 

Packing B has an air headspace, C has an atmospheric control agent (ageless) and D is under vac,',jm. 

All Packages will need to hold approximately 50 grams of product. 



Table 2- Time Plan For Analysis. 

4 Total Analysis Total Packages Packaging B Time 0 Time 1 Time 2 Time 4 Analysis Total Pks. 
Thnckaatnc A Time 0 Time I Time 2 Time 

12 sample 0 1 1 1 3 9
 
sample 1 1 1 1 4 


12 antioxidants 0 1 1 1 3 9
 
antioxidants 1 1 1 1 4 

12 metals 0 1 1 1 3 9
 
metals 1 1 1 1 4 

12 all variables 0 1 1 1 3 9
 
a:; varables 1 1 1 1 4 


Zrn 1 1 3
 

BHT 1 1 3
 

E 1 1 3
 

Fe 1 1 3
 

4 4 4 12 368 20 60 Total# B 0Totalsf A 4 4 4 


Time 0 Time I Time 2 Time 4 Total Analysis Total Packages Packaging D Time 4 AnalysisTTotal Pks.
Packaoing C 

9 sample 1 1 9
sample 0 0 1 1 	 2 

2 9 antioxidants 1 1 9
 

a -oxridants 0 0 1 1 

9 metals 1 1 9


metals 0 0 1 1 2 

9 all variables 1 1 9


all variables 0 0 1 1 2 


Zn C 0 0 1 1 3
 

BHT 0 0 0 1 1 3
 

E 0 0 0 1 1 3
 

Fe 0 0 0 1 1 
 3 

0 4 8 12 48 Total #D 4 4 36
Total i C 0 

Note Packaging A is atmosphere permeable. packagings B,C and D are impermeable with B having an air headspace. 
vacuum.
 

All Packages will need to hold approximately 50 grams of product.
 
C.packaged with an atmospheric agent (ageless) and 0 	packaged under 



TELEFAX 
North Carolina State University 

Date :August 12, 1993 

Total number of pages (including this cover sheet) :_ 1 

From: Steven J. Schwartz, Professor 
Department of Food Science 
North Carolina State University 
Box 7624, Raleigh, NC 27695-7624 
(919) 515-2959 (voice) 
(919) 515-7124 (Fax) 

To : Dr. John-Barrows 

Company Name : IEF - Bethesda 
Fax Number : 301 986-1876 

Message: 

Thanks for the information on the IVACG meeting in Tanzania and for the copy of the 
extended abstract. 

Regarding the results thus far for the analysis:
Upon arrival of the buds, minerals (Zn & Fe) and antloxldants (BHT & Vit E) were 

added. We have packaged the Buds at Cryovac Corp., Greenville, SC using four different 
package environments (oxygen permeable, barrierpack with air, barrier pack with air and 
oxygen scavenger, barrier pack with vacuum). 

Freh swtel potatoes were analyzed upon arrival. These analyses indicated a carotene 
level ( 16.5 ugl g fresh wt.) which ranked most closely to the "low" sweet potato group 
prevously analyzed. The Buds analyzed in March, 1992 were higher In carotene levels. 

Results for the Buds: 	July, 1993 422 uglg Bud 
March 1992 57-5 uglg Bud 

Vitamin E was measured by HPLC in all samples mixed. Concentrations measured 
indicated that uniform amounts were distributed throughout those samples spiked. Thus our 
technique to add the vitamin, although in an oil state, worked well. Also, significant levels 
of native Vit E were determined in the budi. Fe & Zn analyses are currently underway. 

Time zero measurements for carotene in all the samples have been completed. Time I 
measurements will begin in two weeks. At that time, we will begin to learn more about the 
effect of the package as influenced by additive ( min~rals & antioxidants ) during storage. 

If you need details and more data, let me know and we will send a 
preliminary report. 

Best Regards, 

>~FILE
 



Analysis of P-Carotene Content in Guatemalan Sweet Potato Buds
 

Preliminary Report to International Eye Foundation
 

Bethesda, MD
 

September 1993
 

Prepared by:
 
Ruth H. Watkins, Nada Simunovic, and Steven J. Schwartz
 

North Carolina State University
 



Introduction: 
Sweet potatoes were grown in Guatemala and processed into buds. 
The buds are being developed into an instant cereal product targeted 
at Guatemalan children. The buds are a potential source of 
affordable provitamin A. The provitamin A compound in sweet 
potatoes is P3-carotene. The objectives of this experiment were: to 
find the P-carotene content of these samples, convert P3-carotene 
values into retinol equivalents (RE) and to compare the effect of 
packaging types, additives and length of storage on the P-carotene 

content. 

Experimental: 
Sweet potatoes were harvested and processed into buds in 
Guatemala. Samples from CeSSIAM of sweet potatoes buds were 
flown to North Carolina State University (Raleigh, NC) and stored for 
6 days at -20 'C prior to further processing and packaging. The total 
time from harvest through packaging was 9 days. 

Processing and addition of additives: 
Once packaging was arranged, buds were allowed to thaw at room 
temperature. The buds were divided into groups for the addition of 
additives. Vitamin E, iron (reduced) and zinc (as zinc oxide) were 
added in a concentration of 2.5 mg per 30 grams of buds. (It was 
assumed that 30 grams was a standard serving size.) BHT (butylated 
hydroxytoluene) was added in a concentration of 3.6 ptg per gram of 
buds (0.02% of the estimated fat content). 
Eight mixes were prepared: 

1) no additives (control), 
2) vitamin E, 
3) BHT, 
4) vitamin E and BHT (antioxidants), 
5) iron, 
6) Zinc, 
7) iron and zinc (metals) 
8) vitamin E, BHT, iron and zinc (all variables) 



A Hobart feed mixer was used to disperse the additives and grind 
the buds into a homogeneous mi:'ture. Mixing time for all eight 
composites was 30 minutes. Samples were weighed into 50 gram 
portions and trans orted to Cyrovac, Duncan SC for packaging. 

Packaging: 
The four package types that were used are: 

1) atmosphere permeable (A), 
2) atmosphere impermeable packed with air headspace (B), 
3) atmosphere impermeable packed with an oxygen scavenger, 

ageless@, (C) 
4) atmosphere impermeable packed under vacuum (D). 

The number of samples packaged under each type of condition 
varied according to the packaging scheme in Table 1. The number of 
packages that are necessary for each package type vary due to the 
sampling regime as shown in Table 2. The samples were stored in 
the dark until needed for extraction. Duplicate extractions of each 
sample were performed. 

Extraction and HPLC procedures: 
Thirty grams of buds, 130 mL of water and 3 grams of calcium 
carbonate were blended to make a puree. 20 grams of this puree 
was used for extraction. The remaining extraction procedure and 
HPLC analysis followed previously described methods for 
carotenoids. Vitamin E extraction was performed and analyzed by 
HPLC for quantitation. The extraction procedures and HPLC 
conditions were similar to those used for the carotenoid work. 
However, vitamin E was quantitated at 292 nm. 

Zinc and iron quantitation was performed by the Soil Science Dept. 
(NCSU) using a Perkin Elmer ICP instrument Model Plasma II for 
inductively coupled plasma emission spectrophotometry. 

Results and Discussion: 
The provitamin A carotenoid, 0-carotene, is found in abundance in 
sweet potatoes. The all-trans form of f0-carotene predominates in the 



bud samples. However, during the thermal process for producing 
buds, significant quantities of the cis isomers were formed. This 
isomeric change does not affect the calculation for provitamin A 
activity. However, studies have shown that isomerization of the all­
trans to the cis isomers reduces the biological availability of 3­
carotene as a precursor to vitamin A (Zechmeister, 1949 and Sweeny 
and Marsh, 1971). 

A comparison of the sweet potato and the average bud samples from 
March 1992 and July 1993 is shown in Table 3. Buds from 1992 
were higher in 1-carotene content than the 1993 samples. The fresh 
(raw) potato of 1993 had a 13-carotene content that was in between 
the amounts of the blanched 1992 pale samples (improved variety 
intense orange color produced by ICTA in La Fragua, Zacapa) and the 
less pale samples (variety purple peel and yellow pulp from San 
Miguel Duenas, Sacatepequez, Antigua). 

The average concentration of fl-carotene and RE (retinol equivalent) 
value of the buds at time 0 and one mouth are shown in Table 4. (As 
in previous studies, the moisture content of the buds was assumed to 
be 0% and the values reported in Table 4 are for dry weight.) As 
expected the carotene is degrading as storage time increases. No 
clear trend has developed in relation to the additives, although the 
sample that contains all variables does appear to have a slightly 
higher carotene content. 

Tests for the dispersion of the additives show that the mixtures all 
contained approximately the same amount of their respective 
additive. Values for the total iron content (in the iron additive 
samples) show that some of the added iron was not incorporated into 
the mixes. Also, the iron distribution was less homogeneous than for 
the other additives. However, the zinc distribution and incorporation 
into the mixtures was good. Naturally occurring levels of zinc and 
iron in the buds were approximately 4 ppm (parts per million) and 
20 ppm respectively. 



In summary, the variety of sweet potato used to produce the buds 
had a RE content that was somewhat lower than in the typical 
American variety (5.3 RE as compared to 8.8 RE (Adams, 1975)). The 
method of packaging and addition of additives appears to be 
adequate for this study. The effect of the additives on the 
degradation rate of the carotene content has yet to be fully 
evaluated. 
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Appendix 

1- Concentration curve for P-carotene versus absorbance units 

2- Sample calculations for conversion of absorbance unit to RE 



Concentration of B-carotene versus Area units 

4­
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Conversion of P-Carotene to Retinol Equivalents: 
Sample calculation: y= concentration of Bi-carotene (mg/L) 

x= area units from the dynamax integration 
y=-0.12339*10 - 1 + 2.6982*10 - 5 (x) 
mg/L to p-g/g sample used 50 mL total sample 

extraction volume. 
1 Retinol Equivalent= 6 jig f-carotene 



Table 1. Plan for packaging sweet potato buds. 

Additive 

Control 
Antioxidants 

Metals 
All variables 
Zinc 
Iron 

B171T 
Vitamin E 

Packages 

12 
1 2 

12 
1 2 

3 
3 

3 
3 

of Al Packages 

9 
9 

9 
9 

0 
0 

0 
0 

of B2 Packages 

9 
9 

9 
9 

3 
3 

3 
3 

of C3 Packaues 

9 
9 

9 
9 

0 
0 

0 
0 

of D4 

Note: 1- Package 
2- Package 
3- Package 
4- Package 

A is oxygen/atmosphere permeable. 
B is oxygen/atmosphere impermeable 
C is oxygen/atmosphere impermeable 
D is oxygen/atmosphere impermeable 

and 
and 

and 

has an air headspace. 
has an oxygen scavenger 
is under vacuum. 

included (ageless®). 



Table 2. Sweet potato bud analytical sampling plan. 

Additive Time 0 1 month 2 months 4 months 
Control A A, B A, B, C A, B, C, D 
Antioxidants A A, B A, B, C A, B, C, D 
Metals A A, B A, B, C A, B, C, D 
All variables A A, B A, B, C A, B, C, D 
Zinc - - A, C 
Iron - - A, C 
BHT - - A, C 
Vitamin E - - A, C 



Table 3. Comparison of RE value and p-carotene content in sweet potatoes and buds from two years. 

Year gg P3-carotene RE jig P3-carotenel RE' 
per g Bud per g Bud per g potato (dry wt.) per g potato (dry wt.) 

1992 57.5 +/- 4.1 9.6 +/- 0.7 29.1 +/- 12.1 4.8 +/- 2 
12.9 +/- 0.1 2.1 +/- 0 
1139.0 +/- 236.5 189.8 +/- 39.4 

1993 42.2 +/- 1.3 7.0 +/- 0.2 16.5 +/- 1.7 2.8 +/- 0.3 

Note: 1. Potatoes from 1992 were blanched, while potatoes from 1993 were fresh (raw). 



Table 4. Average P-carotene 

Time 0 
Sample Name 

Control 

Metals 
Antioxidants 
All variables 

Time 1 Month 
Control 
Metals 
Antioxidants 

All variables 
Control 

Metals 
Antioxidants 
All variables 

content and RE value of sweet potato buds. 

Package (Wtg D-carotene)/(g bud) (RE)/(g bud) 
A 42.2 +/- 1.3 7.0 +/- 0.2 
A 40.8 +/- 2.2 6.8 +/- 0.4 
A 42.6 +/- 0.3 7.1 +/- 0.1 
A 42.8 +/- 0.5 7.1 +/- 0.1 

A 33.7 +/- 0.9 5.6 +/- 01 
A 33.6 +/- 0.4 5.6 +/- 0.1 
A 33.4 +/- 0.2 5.6 +/- 0.0 
A 36.0 +/- 0.8 60. +/- 0.1 
B 33.8 +/- 0.4 5.6 +/- 0.1 
B 35.8 +/- 0.7 6.0 +/- 0.1 
B 35.7 +/- 0.2 6.0 +/- 0.0 
B 35.4 +/- 0.4 5.9 +/- 0.1 



Appendix 4
 

INFURME THIMESTRAL, CAMOTE 2
 

- D'arante el mes de junio se reaLizaron visitas a comunidades, seleccLonan­
do las qua participarian on a.L estudio.
 

Cuando ya Pe tuvieron las comunidades seleccionadas, se pvocedio de la mx_
 
nera sigulente:
 
1) se estableoieron contactos con las escuelas y Organizaciones no Guber­

namentales quo funcionan en cada una de las comunidades. Estas reuniq
 
ron grupos do personas, en su mayoria madres de familia; habiondo side
 
inrormadas por mimmros del "Proyecto Camote 2", sobre el contenido -­
del mismo.
 

2) 	Se delimitaron areas para censo
 

3) 	Se estructuro o imprimieron boletas para censo.
 

4) 	Se asigno a cada comunidad su respectivo modelo o forma de distribu-­

cion, quedando como sigue:
 

No. NOMBRE AREA Fu!IMA 
1 La Libertad Sacatepequez Regalado sin limite 
2 Santa Isabel Sacatepequez hegaiado con limite k I li4 

bra X nifo) 
3) Lo de Rodriguez Zona 18 vendido al 5U % kQ.2.uO) 
4j Santa Barbara Zona lI vendido al 100 % kQ.4.00) 

Del 2D de junlo al iL de julio se realizo censo y mapeo simuitaneamente 
on ias cuatrocomunidades, en el orden siguiente: 

4) Santa Barbara, censando 58 ramijias con niflos menores de b anos; 
incluyendo el secto, 4, parts del 5 y algunas del sectur 1, 2,y . 

3) Lo de %edriguez, se cetsaron b familias
 

2) Santa Isabei "1 32 "
 

1) La Libertad " 43.
 

- En la sogunua quincena de julio so introdujeron los datos dei censo on I 
la computadora, adoemas de visitaron las cuatro comunidades para seleccio 
nar posibles centros de distribucion y bodega do almacenaje. 

- Del 2 al 4 de agosto, contacto con nuevos lugares para bvdega y distribl 
citn, puos varios de loo contactadom antes, responditron quo no acepta-­
ban. Quedanuo finaaLmente 3 contros de distribuclon an cada un- de las ­
comunidades do la zona 18 y una bodega en cada una. 

- En las comunidades de Sacatepequez, on la misma bodrga se dLitribuye el
 
producto. Esta actividad esta a cargo de dos personas iemros del Pro­
yecto.
 

- El de a gosto se rcoibio en La Malher 7U sacos de hojutilas de ca,.ote, 
conteniondo 35 libras cada uno, do los cuaies se dojaron: 35 sacos on ­

cada una de 1!-s comunidades do la zuna 18. 

+ b de agosto se inicio la distribucion en Santa Barbara.
 

initio In distrisucion en Lo deRodriguez.
 
- do agosto so 



fueron numrados 	antes do ser entregados en lis comuni-
Todos los sacos 


dades, para facilitar su control.
 

de agosto se visita un dia a cada comunidad:
A partir del I 

lunes, Santa BArlara
 
martes, Santa Isabel
 

midrcoles, Lo do Rodriguez
 

jueves, La libortad
 
en Coinite Fro-Ciegos.
viernes, reuniones para infuraes 


ORGANIZACION EN CADA COMUNIDAD 

han efectuado dos furmas de motivacion:
+ 	 Los dias lunos en Santa Barbara, se 

adr-s de familia, para que asiatan por las tardes a olser---­l) invitar a 

camote.
 var algunas fornas de preparacion de las hojuelas do 


2) visitas a domiciLio mostrando 61 producto y explicando furmas 
de prepa-


ClOn,
 

- Los dias miercules en Lo de Roariguez, so invita a madras de famiia para 

quo asiatan por las tardes a observar aLgunas formas de preparaclon.. 
Fro­

se haran visitas a duuiC1lio cumo en Santa Barbara.ximarnente 


producto

En las des comunidades de Sacatepoquez, mientras so distriluye el 


-

invita a las madres para que asistan par la tarde a o'servar 
formad de-­

se 

preparacion.
 

OBSERVAC.UNES:
 

/0 liras

En las comunidades de Sacatepequez se distribuye un promedio de 


cada dia de distriuoion.
 

t;n Lo do Rodriguez hasta el l de septembre se habian vendido dos sacos 

ya --­dos centros de distribuoion. Estando oiros 3 sacos
k10 libras ) en 

iniciados.
 

En Santa Barbara la venta es casi inexistonto, hasta e 15 do septiomire
 

habian 'endido 22 libras entre los 3 contros de distribucion.
se 




Appendix 5
 

144d RECETAS DE HOJUELAS DE CAMOTE
 

INGREDIENTES:
 

5 Vasos de Agua o leche 
11/2 vaso de camote 
6 cucharadas de O.z-Car. 
,I rajita de canela 
1 pizca de sal 

PPREPARACION:
 

1) Se pone a hervir 3 vasos 
de agua con canela y la sal.
 
2) Se deshace el camote agregando poco a poco el resto 
de
 

agua.
 
3) Se deja caer en el agua hirviendo.
 
4) Se deja hervir por 3 minutos.
 

PURE DE CAMOTE
 

11/2 Vaso de agua o leche
 
1 vaso de camote
 
6 Cucharadas de azfcar
 
1/2 Cucharadita de 
polvo de canela
 
6 Cucharadas de az~car y
 
6 Cucharadas de agua para miel.
 

PREPARACION:
 

1) Se mezcla bien todas los ingredientes.

2) Se pone a calentar aceite en un sart6n.
 
3) Se 
va dejando caer la mezcla, extendiendola un poco con
 

la esp~tula.
 
4) Se cocina a fuego lento.
 



BOCADO DE REINA
 

INGREIDENTES:
 

1 Libra de harina de pan
 
1 Libra de Hojuelas de Camote
 
3 Barras de Margarina
 
4 Huevos
 

Azcicar al gusto (1/2 libra)
 
1 Cucharadita de royal.
 

PREPARACION:
 

1) 	Se amaza bien todo, se pone en un molde harinado y luego se
 
pone en el rescoldo (donde se torte6) sacando las brazas y
 
poniendolas sobre el comal.
 

2) 	Se cocina por 3 o 4 horas.
 

PANES
 

INGREDIENTES:
 

1 Vaso de Camote
 
1/2 Vaso de Agua
 
1/3 Vaso de Azfcar
 
1/2 Cucharadita de Royal
 
1 Huevo
 
1/2 Barra de margarina derretida
 

PREPARACION:
 

Se amaza todo, se hacen tortitas y se les rosea harina para que
 
no se pegue.
 
Se ponen en el sart~n con aceite caliente.
 



SOPA
 

INGREDIENTES:
 

1 Tomate mediano
 
1 Cebolla mediana
 
1 Vaso de agua
 
1/2 Vaso de Camote
 
1 Cucharada de Consom6
 
1 Rama de Cilantro
 
1 Onza de margarina
 
1 Pizca de Sal
 

PREPARACION:
 

1) Se pica bien la cebolla y el tomate, se ponen a freir
 
con la margarina.
 

2) Se deshace en el agua el camote y se deja caer en el tomate
 
frito.
 

3) 	Se agrega el consom6, la sal y el cilantro.
 
4) 	Si se tiene, se le puede agregar papa, zanahoria o guisquil
 

en trozos.
 

PAN CAKE
 

INGREDIENTES:
 

11/4 Vaso de agua o leche
 
1 Vaso de camote
 
1 Huevo
 
2 Cucharadas de aceite o margarina
 

PREPARACION:
 

1) Se mezcla bien todo3 se pone un sart~n al fuego y se
 
deja caer la mezcla por pocos, extendiendola un poco con
 
la esp~tula.
 

2) 	Se cocina a fuego lento.
 

Se 	sirven con miel o jalea.
 



v Appendix 6
 

'u a t erInmla 20 dJe Septipnbre de 1,!923 

H~ctorRh.PORTE SPB 11
 

MctorGamero, y Carlos Valdez 
meses: Julio Agosto y Septiembre 

A. Contactos:
 

Se visitaron las cuatro comunidiades ell busca de las
 
auitoridadies locales y/o contactos necesarios para p:oer iniciar
 
tuestra-.s activilda'.s die .camp:o; los cO-ntactos realizados Se detallan
 
a contintiaci6n:
 

1 .- Comnidiad "'Santa BErhara-: en esta comuidi~ad los conrtactos se
 
hicieron a trav, s Lie la diireotora de 1c Escuiela die Edkioaci6n
 

F'r mriaye ersna deun -ganI .zaci6n MLo Ctbe rnamen :.;a I (0N(_; 
ilamda liaza ara ci. rogreso. Est,,aso se :e.Pe R'sonas Cnagro 

infol.mar a In 6,- nulestra preSencia. y. mc'tl-Avo (:1erasjI cmid:acl 

por wmedj.o :Ie ireuniones cot. la 0colmuidcadl y repartiencio- vohant.,s
 

2 -:o1muidad ''L,: Lie Fodiigiez :enl esta comunidac; los:. ccont.sct'.oS
 
fue'cmh~cc~con la. d etrAde l~a Escie ia de Eclucaci 6n Primai ja
 

unla, ONC 'IlacaVisi,5n Muindial . El mecanismo uisado.: -uimilar al
 
de la 0.ominidlad antperior.
 

3 .- Comuniidad "La Libe'taci-: ]lo-s contc.actos realiz-ados enl esta 
. r1111.llidad -e n].cieron a tcavs e la Escuiela de Educsaci6n Primaria 
y con personal volmxitario que r.rabaja con la Asociacion Pro-
Bienestar de ia. F~mili; (APRC)FAM). 

4.- Comunidadi "S,:anta Isabel": enl esta colmunidladcielcontact~c) se 
hiz-c. por inedjio cl Puiesto. die :3ldloc-al, con la. colaboraci6n ie l1a 
enfermera. cle i cho o ~t pu~~ Se liZoD Una, Visia;eirson& 
inicial _de recorocimient-o ]:ara con1cer1 el area risica y p:laticar 
con al~gunas p:ersonas de la comunidad. 

P,. Pi'ep:araoidoi del matet'ial Lie traba,io: 

Este trabaljo consisti6 en la repr'oduicci6n y adlaptacibn die los 
d o s instruinentos, a LUitil'ar paica lai recolecciu) 'c clat.os: a: 

re~o~tdtriode t'onstumo i- -U te 24 hoi'a v b)c"aimnno- tinr~ 
d~e tI ecuencia enl el c'insmc 6e alimentoo- ricos enl via~mi na A. A! 
mismo tLiempc. se i'rticecdo a la 'busqiicl-- dceL- s modie.1os, de 
uten-'a io pa 'a regasr-ra)i 1C. mi.. ev.actailnnt.e.osble ).SI 
can t i clades de mn cronswiu I'~ fami Ia Twj1 'tos caos as Duani Esta12"­
e t'apa CieI t,Ia'[:,ajoC sc'e eaI i Zar11011 o:r- o iiiis . cuizat.r L) 
C '')iinndadeps y ae hiciron Io's c'Ioqtl'- re.'=r',(Ct avos 

http:modie.1o
http:ccont.sct'.oS


~ 'CEstandarizaci6n en Area' de C'anpo 

Como paso 1,rzcva,3o a.1 tra).ajo definitivo die recolecci6n de 
da ros , cI pr~mier dia -e htizo una breve estandar izac ion en-r I& 

-p___rsi mera comunid ad. con ia f inaiAIdadi de Jetectar ciIgtinos problIemas 
piopios, de] "jioceso en el3 'i i~Ebase a lIos re.s t Ita d os''ampo 

obtenidos; 'se replante6 ]a metodologia 'definitiva y se di6 inicio 
al. trabajo de recolecci6n die diatos. 

LI. Recoleccon de datos Cie campo: 

El trabajo diio inxcuio e'l'dia 63de Julio del p:resente aho' en la 
coinunidlad de 'S~t ~brIlev,-ndola en forina secuencial enla 
oot.ras tres coinuniciades. Est.,= trab)aj o 0c) Isis ti vist..= *en1%LC 
diomIiclitaIiaS a cadia L1n1 dle 1o hoga'eS freViaMelt.es~c~oads 
Para realizar entreistL i:esnae on Ia persona encargada de. .1a 
a,).ifentaci6n dec los, prgso ac; enera imente, fueron las nadres 
Cie taii a quienes rcoisaonl~a i nformacidn solicit-ad'a. D~coha 
,.nriaci.611 fLu r'e .isr.rada en J1os instrumentos de camp:o , en el 
prec iso instuante de su obFn~~. E trabj ercoecL I 
datos finalizc! el dia .12 die Agosto del presente aiio. 

E . Revisidol, organizaci6n y codifioaci6n die lc%infonnaci6n 

re. o ! .Cta1a 

En base a la cs~uruaorganisativa Lie los censos de la 
01C-at1r co01111idades. se. prooedi65 a organizar y codificar toclas !,=_i 
encuestas usadias en cadia tfamilia enr.revistada. Este fu& un prcecso 
dietah)laac, qvic requiri6 de la revisi6n dec toda l~ainonacn 
obtenida du±'ante el trabajo de campo. 

F. Craci6n dec los -Archivcis dec datos: 

Los datos JeA >uetf ,icnai io c, f recuencia d e onsuflw 'c 
alinmentos I'Acos i-11 viAtanina A. irn neaco'auna ctu~~r 

objetspre v iame nt, -Laborada.cA _o di facilitar siv conerio 
grarnocs. Est~e px'oceso req.ii6 'Ie a p,-art.ioipaci6n di.-- 'esoa 
cie Il eqiipo Cie traltbajc dem~c'Icarson,-a aI~ ardec ];: desFinandc c-i-

apyien deIca'boraoi6n A~~anne..7-1eo de. los archivos. 
ueta con este,:o rh ' nli 

G. Inlicit. Lie Ia sep-junda faLse 'Ice ?,eci .i e aI1atcs 

Paa dar inic i o a esr.a segun11da f8se.' Se 0'ooi dj 116 on ie.1eqU [ C 
A 	 Lngat gaclo dec I a coinercia] i:-zaocn del. iproduct.o eli anicio 'Ict 1a u
 

y se de-i A' 6 empe-Czar' etat~ fase cI dia 6; de. Sep'tieubre del r-nt
 
ahr. ucli en que se cui a - xaot~aircntec un unes de haber mari~.:i
 
di'ha c eral iai'n.Aovtualmente est.amnos en P-st.a fase , ei.~ n
 
ueruun ncd a finales- do]. presenu,& ines dec Septienibrec
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